27.SEP.2002 9:53 GYRUS GROLP NO-464 P.16 



I 



{12)INTERNAT10HAJL 



(l^^Tiabii»lkcta«iP»>penyOn^i>:ati»i liillililllllliiiiliiiBlililiii 

. wii.-*i^T^*M. (HhTntBrtifttionalFBblicalion Number 

. • SK.SUU.XM.TtUTTlZ.OA.We.OT.UZ.VN.TO, 

" Sa iAMW,MZSD.SU8Z,TZ,UO,ZW).Ewa»aa 

on Priority SMK p«e„i(AS^A7^BT[;iai,ffiiKflXRU.XJ.TWJior2>««^ 

m» A«ill«Mtf!»'««A*<SW»«^5wteSBBS^fC^:A.T.CT cO. CM. GA. CM. Oa <3W. MU MR. WH. SN, ID, 

ADVAMCTO THiaiMAl- OTPS TBCBJJOUH^ TG). 
im PMI* B«t MiwBi, 7S SMhsdiad Bodew^ 

- (72) iwenton and ^^TAtj a.^^ i««Jti»«a«*irflr«6««'9»»» 



^.SEP.2002 9 = 54 GYRUS GROUP 



MO. 464 P. 17 



pcr/nxi/00837 

wo 02/21992 



SmGICAIi CAUTEMZmG INSTRUMENT 
PARTTCPIxARy.YWSEmiLAP A rATTTERlZINrG SCALPEL 



5 imsca AiStti B AfrKcatOTuqp the iNVENTlCHi 

The pt^Mtf ioveirtim relates to surgical cai^^ 
iustxameirts fbr coagulafing blood in Wood vessds to tninimizebleediiig. Hie 
iamifioa is particolady useM in siir^ 

blades, and is Iherefeie descaibed bdow vMx respect to such an application. 
10 <>artBrizlngsca^>els»as'9ridelyiisedin«oigW^ 
-sdddiisheatedm orferto cwtferiwlhcsmaflb^ 
therdjy to nuniiaize blood loss. The amven^ 

conveoticftal electrical heaters and manual controls to control the amount of heat 
generated and ^Hed to lie cutlingblades. For exanq)K if a deep inrask^ 
15 made, more heat is required to cauteriae the incisioiitliaatiaien nitfring sbdlavr 
incisions. This requires dose oootfol of the power si^ed to the electrical heatex 
for using the scalpd in an <qp1iniBm inanner. 

oRtirrrrs ANl^ w^TTCg SUMM ARY oir THE TNVEPmON 
20 ^^oyectoffliepiesentiBveBlimistopFovideasur^^ 
instnjmMt having advantages ill Ibe above respects. AiM^ 
invention Istoptovide asur^calcanterizSngsca^pdvWdi may be convemeafly 
used in an optimum manner fiw bofc cBtdng and cautfiriaSng \v^^ 

of ^ dectdcal power si^p)^. 
25 Acoardingteone8?pertofllttpresenikiiiveolioo,flMreispr^ 
surgioal instrument having a handle at one eQ4 a metal caiitedsang ele^ 

opposite end, and an electrical heater fcr dedrical]^ healing fee c a iitftrizhig 
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^ dectucal heater including at teast one positive tempiahire coofficifiOt 
(PTC) heatei^ct heals lie camedzingelmait and nw^^ 

ten^ecatme feetdn deq>te vari^ 
dectical power consumed by Ihc surgical insfroment automaticaUy changes wSi 

5 diaoges in pressure aiTfi®«i to ^^^^'^^^^^ 

According to anoflier asp ect of fee present invention, iheie is provided a 
sw^cal scalpel having ^liandle at one end, ametal cutdngblade atfhe opposite 
end. and an electrical heater fcr electrically heating ihe cutting blade; Ae electrical 
heater inctading at least one positive temperature coeffident (PTC) heater wWA 
10 heats the cnttfagbladeandinainlainsaidflt^ 

wiations in ihe fliermal loa4 such that fee dectricd 

fl» snrgical iastiumaot antonatically dianges wfe 

fee cutting blade. 

Positive tenqjeratore coeffident (PTQ heating dements, soc^ 

15 ftomistois,aieTOediadectiicalheatingdevices.so^ 

eleclricalheatingfens,andaitciiidHioDerheateis.Theyhwean ; 

coaveimooal dectricalheaters in thatfeey are self^^ 

feus atenot sul^ectto ovcdieftfing evai in response to abmranal ^eetrfc cmrents. 

Such PTC devices are described, for example^ hiUS Patents 5.471,034; 5,598.502; 
20 5,889.260;and6.136mihBdisctosure8ofvrfiichareliecebyinooi^^ 

PTC devices are used in surgictd instrumeals m accordance v^ 
present invention as set fWh above, the ten5)eratnie of fee cBUte^^ 

* c«tttairing cutting blade, is kqrtrelativd^ 
25 wiUantomaticallyvarywifefeeamonntofprBSsorBapiaiedlofeeti^ 
pressure varies fee feeanal load appHedfo feePTC heater device. Tbm^ 
cauterizing element or cutting blade is not hi contact wife biological tSssns^, fee 
powa coasun5>tion, and fberefore fee heat genecatioo. is nfefenum since thereis a 
nunSmnm feenn?! load. As the cawtmang eleui^ 
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ccMilact^flie tissue IhBcautaa^ 

consuxaption. 



thedeepertheindsion,ll»gi«ater'wMbe1iief^^ 

the dectdcia heater in order to mafalaiji *c ^ 
contert with l!» tissue is lemwed, the flwa^ 

copgnrr'^ to a mimmom value mtil fee cauhaiziiig deanentot culliiig 

blade is again placed into ccmtaa with a tissue to be cauterized andAjr aiL 
10 it-5wnbciq>picCOTted1batflieabcwconlrQl^ 

effected aotoinBticaUy wifhontfhe need for aoy exteaxfll 

sensois, or mamial coowd elements. Su^ 

iBsttmnent to be convauenay used ia an optinio^ 

cutting. Ihese features also simi»Hfy the coi^^ 
15 wogWiandlheiebyfeciHtaleitsuscbytliesateeon. 

According to furdier features in the prefisoted embodiments of the invention 

described below, the cauterizang cl«ancnl, or coBing blad^ is Samed with a 

cantcri2ing tip at one end exposed for cauterizing tissus^ and vri& m 

contact section at die opposite end disposed wfiiintiie handle; and the PTC healer 
20 has an outer electiicaDy-<»nductivefece in direct contactTrflii the electt^ 

section of the c a n t e rizing dement 

According to furflier features in the described prcfeo^d em^^ 

electrical contact section of fixe cauterizing element or cutting bM^ and flje outer 
" electrically condijctivefece of the FTC in cotttaaihetewidi. are both fl^ 
25 described prefcned embodimraits, the opposite feces of the conlact section of the 
cautedzing element or cutting blade are both flat, and the opposite feces of fee PTC 
heater ate boa elecfricsally conductive and also flat The contact section of the 

cauteoangelenieaitoriJutting blade. andfee<TP 

connected to an ^ectrical poweff si54»ly by a pair of flat, q»aced dectrod^ 
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stoddUDgfte coitart secd<« of llie caHl^^ 

FTCheater. 

Ia<»e descnTjed pjefened embodimfflri, tiw 

PTC heate. and ia a second described embodiineat, it inclndes wo PTC heatos ia 

ccaJtoct'wiflilhfi oppoate sides of iecButerizdng daneot or catting blade. 

In accordance v;i«> still fistina fisatures mfte describedprefeied 

cnJM>dimeflIs. Ill© handle is inte^ 

endofflielMW^gcaityingfiiecanterizSnsdenaentorci^ 

tiie PTC beater. THe housing further mdndes an insohding bushing of heat-resistent 

naterid having an opening fof receiving fee cauterizing 

The insulating bushing is preferably of asoft^ 

produce a *^ft feel" forihe caoterizing element 

Fwlhei featHiBS and advantages of Ihe iiwentionvwll be ^ateo^ 

desolation below. 



15 



wanaf pbsckip tton av thb drawings 
The invention is hei^ described. TV ■'wy of e«>»5>le o^^ 

to the acogmpanying drawings, whetein: 

Fig. 1 is a mtee-dimfflisional view iDustraJing one &nn of surgical 

20 caataiangiiisliumemcansto 

Ffe. 2 is an eaqdoded view ilhjstrating to main con5)on 

cantedzingiostramettt of Fig. 1; 

Fig. 3 is a i^c ^^^tw>i sectional view of the cauteriz fa ig instrument of Fig?. 

1 and2; 

25 Fig. 4 is an enlarged, fiagmentary,secfiflnalviewmorepartic!Ola^ 

ahjstiadng the internal structore of cauterizing sastnimeirt of Figs. 1 - 3; and 

Fig, 5 is a view similar to 4at of Fig. 4 V«t illnsttati^ 
cQDSiructicm f the oorteiiang instnunenL 
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5 - 
t^ircrT?TPTTr>N OFTKEFF ^^^ TKMTtnniMENTS 

scalpel 5n which the caoteriziiig elemeotis mflie formof ametel cauterizing 
dcmeol or ctitdng blade to enable flie ins^^ 

cauteriring^e small blood vess^ as they are attin otderto miniinize 
bleeding. As ^vm parficolarly in Fig. 2, sudi a cameriziiig instrmncrt indodes a 
housing, generally desigQated2; a cauterizing elemeat inAe&ini of a cutthig 
bUde. generally designated 3; a positive temperature coefficient (PTC) heato or 
themiistor. generally desigiiHted4, fiarheatSng the cauteriang element 3; and an 
decttode assembly, genaally designated 5, for siqjplying electrical coiientto the 
PTC heater 4. Fig. 2 also fflusliates an insulating bushing 6 located widiin housing 
2andfonnedwithanopeDingthronghvvhichth6cairtm^ 

insiJlate fbst dement ftom the housing 2. 

Housing 2 is fonned of electrical and thermal insulating material. It inchides 
15 ahaijdlesecttoa21atoii6cndadap«edtobeconvenienflygcaq>edby*e^^ 
andfthousing section 22 at ftB<qjposite£aid for carrying the ca^^ 

and enclosing tiie FTC heater 4 and the electrode assembly 5 . 

Housfaig2 is also integrally formed wMi an amralar lib or flange 23 
betw^ the two secfions 21 and 22. Rib 23 is aigageable by the fingears of the 
smgecBi When g«spfaigfeehandle21. Mb 23 to locates thesoigeons fingers 
gaspioghandle 21 remote fiom the heated section 22 of the housing endosinglhe 
healing dement Honsfag section 22 is preflsrawy fenned vriih pi 
veoliWioQ C5.en&)«5 24 1» vent to fte a!mog*ere excessive heat gen 

tiiat seedoa of the housing. 

Housing 2 fittflier indndes an <5)enmg 25 at one end to the cantetizi^ 

dement 3, and anoflier qpeiiing 26 at the opposite cod for flie dec^ 



20 



25 



The cauterizing dcmsot 3 is inthe fbnn of a cuttfaigbladfi, Ithas a cntttog 
tip 31 at one wdjrojectingtooti^flxehousing 2, and an dedricsd co^ 
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32 at Ifae oi^osite end wMiMthehouiaijg 2 for iMkir^ 

the power supply via Uie dectrode assembly 5. Hedrical oartact secsfian 32 has flat 
opposed feces 32a, 32b CPi& 4), to provide good el«*d«l coalartTV^ 
electrical assembly 5 and ^ PTC heaJec 4. as -will be described mac paiticalarly 

5 bd<Wwifbiesped:toFig.4. 

Tbe PTC heater 4 is preferably one of Uie types desraibed in flie above-rfted 
US Patent Bs opposite feces 41, 42 (Fig. 4) are electrically-conductive and flat, to 
provide good electrical and fliermal contact ^flie electrical contact $ection 32 of 
fbe ffw^rfPg blade 3, as wdl as vafhtfae electeode assembly 5. Prefeably and 

10 electrically and Gienndlycondnctive adhesive conq»osMo^ 

PCT/[L98/00354, published Fehniary 11, 1999 as WO 99/06496. is appEedto one or 
bodi feces 41, 42 of the PTC fliesmistor to enhance the thermal and electrical conlact 

-wi£b&e foregoing ekmenls. 

Ihe eaectiode asseanbly 5 inotodes a pair of flat electrodes 51, 52 spaced 
15 ftomeaA other by an insulating spacer 53 so as to sandwidi between ihem the 
electrical conteet section 32 of die oantfjiTins catting blade 3 1 and die PTC heater 
4. Thus, as shown parlicolariy hi Fig. 4, the two flat electrodes 51. 52 are ^Ued to 
straddle «» <^>p0^te Sid» of flic eledrical contact seetioa 32 of die canterizmg 
blade 3 1 and fliB PTC heater 4, with Ihc inner flat surfece of electrode 5 1 direct^ 

20 coirtactinsdieouterflat8nrfeoe32aofelectricalooiitactsecdaa 
contact suifice of electKKie 52 contacting the outer flat conia^ 
PIC heater 4. The opposite ends of tJw eaectrode 51, 52 are connect 

wires 54, 55 for connecdcBi to a powet sapply. 

The insulaling bushing 6 is disposed wiftiio opeiring 25 in 

25 andis«dmedwflhftceotiaac5)cmngfQrpassingthere<^^ 

of the cauterizing tdemeat 3. TWs bushing is loade of a heat-resistant insulating 
material sufifideotto withstand flie heat ^pUedto the CMttingMade 31, and to 
insulate that blade ftom the bousing 24, and particulariyihe handle 21 graspedty 
the surgeon Mie^i using flie cauterizang instnanent Budung 6 is prefe^^ 
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a soft, pxe^^^deforaable insulatSng inatedal to ptodope a«soft fed" fer cutting 
bbde whm Ihe scalpel is used for m<^on and/or caatedzm 

It tos be seen fl^ the PTC tester 4 is supplied^ ededri^ 

viafte^54,55,togeneraleheart,andlransmasfliatheatina^ 

5 vialbedec±dcalcoitoct6ection32toti«<^gbk^^ 

artomaticiflyl«j.tco«stentinaFrCbeater,«iepoweicoi^^ 
liiefhfinaalload. andUierefiire wiU be afimction of me amount of pressure j?,plied 
to the tissue dnce sodi ptes wie detennines the dq-fli of flie incision and therefore 
^ teinal load «5»plied to the PTC heater. The 

10 flBisdhnhiatesftciieedftaraDycontrolelecttoni^^ 
aumualcoiliolstoxoaiiJtatolhedesiiedl^^ 

over-healiDg sincelhcPTC beater is fixed to a set tanpftratete. The mstroxneot 
piovidesafi«rtheatii«rateasand^i*qpiin«lhy«iefe^ 
cooling rate whea mrt ihetmany loaded. It saves « 
15 coosuinpeon, and Is mseositive to outlet voltage variations. la addition, the 
aicBteatedinstnnwaitis of kwwdiiht 
fl»suiseon,Itis alsoofashnplifiedconstto^ 

v(dume and at low cost 

Rg. 5 ilhisttates a variation wherein flie catiterizBig hi^^ 
20 ^tw^PlCheatc^^shownat4aand4b,Ott<Wo^s^desoftheelectrical 

contact section 32 of Ihe oairteria^ 

equally to Ihe c^site feces of the etertrioal eoid^ 

blade 31 flieteby more quickly and nwae evenly bealh« it in«g>^ 

xeqoired tiieanal load. 
25 i^aUoflierrespeots,flieinslruaieiitiIlHStialionm^ 

constiuction and opeiatiaa as described abov«s, andtiierefiare to fedlitate 
.understanding, its coEtespondingparte are idodified^ 



as used in Figs. 1-4- 
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the invention has been de^^ 
embodiments, it wiU be apprectoi that these are set forth merely for pmposes of 
asanxpfe and that nw other vmatiatis, modifications and applications of flie 
ixxvexition may be made. 
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WW A J IS rl r/^TTwnm IS; 

1 Asrasioalinstramenthavmgalmdleat^ 
etemeot at fte opposite «^ and an eledrical heater for electric^ heating said 
caotedziag element; said elediical heatet includmg at least one posttrve 
tea«etatee coeffident (PTC) Heater Cheats said cauterizing element and 
*^ - . ■• - jjjthethennal 



maintainsa] 

load, suditiiat iiie electxieal power consumed by the surgical insHument 
atfcmaticaUy ca«x^ ^ ctenges in 

2. llie surgical instrument according to Oato 
den«ai^ toed wifhaoamodangt^atoi^ end 
andwithan electrical cantortsection atlfaeoKKisi^ 
handle; saidFTC heaterhavmg an outa dectric^ 
contact wifli said electrical contact section of liwcauleti^ 

3 . The satpcal instrument according to Claim 2, 
element is a cutting blade formed tnfti a cnitiag tip at said one end, 

4. Ibe surgical inslrameot according to <3aim 2. "swherdn s 

contact section of the cauterizing el«nenl. and said outer dedricaDy condudive 
£u» of tJie PTC heater in contact fherewflh, are both flaL 

5. The surgical insliument according to Claim4. 'W^^ 
feces of me electrical contact sectfon of the caiiterizing ete^ 
fl« <55K«ite feces of the PTC heater are bolfa eledricaUy oo^ 

6. The surgical instrument according to Oaim 5, ^djoein said con^ 
section of flicjwflterimg dement and said qppodte feces of thePTChesta. are 
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^^.^toanelectticalpowex supply^ 

smtddling said ded^ «»tac* sedioa of fee «uteri2=tog elemo^ «nd «ad PTC 



7Tbesuigicalii.sti«m«rta«x^ 
ooatactsedi<«offte cauterizing de^ 
of said electrodes. aBd on ils feoe 
opposite fi«e of aePTC heatttbeiiig ooal^ 

8 ltes»«gicalinstnm«tacoordingto 
PlCheatecindijdeacoaliugofBadert^ 

heato iududes tv«» FIC heaters ccmtacdng opposhe 
section of tiie cauterisdng element. 

10. The SQigical instiameot accardfi^ 
i^jtegrally formedatoneaidof ahoiainfr ti»e CTOO^^ 
said cauterizing element and raiolosing said PTC beater. 

11. Tlie surgical instmmcBt acceding to Caata 
includes aninsulfliingbushing ofheat<esistaatin^ 



12. Ilie surgical instromeirt ac«>rding to Claim 11. 
bushing is of a soft pressure-defbnnable matedal. 

13. llie surgical instrument according to Claim 10, 
jndnd« an ow annplatiibbetween saidone end 



r^oiKT opniiP N0.4S4 P.27 

27.SEP.2002 9= 56 GYRUS GROUP 



PCT/II-01W«B^ 

-WO 02/21992 

boudofe and said opposite md canying said cauterizing demfioL ' 

14. Hie suc^cal instrument according to Qaim 10, -wheidn srid opposite 
ad of flic bousing cartyiag said cauterizing dement and saidPTC heater is formed 
^ventilfltioo openings for venting excessiw^ 

15. A so^«a iDStromeat having a handle at one end, a metal cutting blade 
at fee opposite aid. and an decliical heater for electrical 

blade; said eleelrical heater including at least one positive temperatnre coefficient 
CPTC) heater whi<* bests said cuttinB blade and maintainsard^ 

tenperaturefheidn despite variations infte a 

power consumedbyihe surreal instranatfautomai^ 

pressure Q>pIiedlo ibe cutting blade. 

16. The surgical instnnncnt aooorfflng to Claim 15, ^«dn said cntting 

blade is fbtmed with a cutting tip at one end eJ5>osed to cauletizin g 1^ 

widi an dectrical coptert section at the OHiosite end dis^ 

said FIC heater having an ottter doctiically-condncthre fece in direct c« 

said decttical ccMrtact section of the cutting blade. 

17. "Ihe surgical instromcot according to Oahn 15. wherein the opposite 
feces of the dectilcal contact sectiOT of *e ctttting Made are bofli 

opposite feces of the WC healB are both decliicaDy eooductive and ^ 

1 8. The surgical instroment according to caidm 15, 

contact sedion of the cottiDg blade, and said opposite feces of Ihe PTC luater, are 
comiectcdto an deotrical powersi^ly by apairof flat, spaced, dedrodep 
straddling said deotrical contact section of the cutdng blade and s^dFTC heater. 
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20.Thesur^calta8trwiimtacc^ 

fi^^anaimidarrib separating saidh^ 
housing. 
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Fig. 4 
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Fig. 5 



